The purpose of this study is to introduce transformation plans that can stimulate responsible ecotourism by using systems thinking to solve ecotourism problems in Korea. Systems thinking is a research method used to understand the operating mechanisms of the variables that influence an entire system, in order to identify its problems. The four types of ecotourism systems are classified as follows: low-infrastructure and resident-initiated, high-infrastructure and resident-initiated, high-infrastructure and government-initiated and low-infrastructure and government-initiated. These systems vary based on the need for tourism facilities and the form of governance. Each type of system is analyzed using the systems thinking process (dynamic thinking, causal thinking, feedback thinking, strategic thinking) at representative ecotourism sites in Jeollanam-do and the following transformation plans are proposed to improve the responsibility at the tourism sites: First, local residents will develop a system to manage and operate ecotourism ventures and establish cooperative governance structures to strengthen the local capacity. Second, ecotourism operators will improve the quality of their educational and interpretative programs and tourist information platforms in order to raise awareness of the responsibilities of ecotourists. Third, ecotourism systems that are improved through ecotourists' and tour operators' heightened senses of responsibility can sustain ecotourism independently. These transformation plans can be applied to policy proposals for revitalizing ecotourism, to guidelines for improving community resilience and to biological habitat protection plans. This study is meaningful in that it discusses the role of stakeholders in ecotourism planning and promoting responsible tourism and their role in utilizing and conserving natural resources accordingly.
Introduction
For many years, ecotourism has been the focus of discussion as a way to conserve natural and ecological resources and to use them wisely. International organizations and agreements such as the United Nations Environment Programme, the International Union for Conservation of Nature, the UN World Tourism Organization (UNWTO), the Global Sustainable Tourism Council, the Convention on Biological Diversity and the Ramsar Convention are prime examples of organizations that consider ecotourism a means to conservation. In an increasing number of cases, natural areas worth protecting are under development as ecotourism attractions due to the growing perception of the positive economic impacts of ecotourism in both the public and private sectors. In South Korea, the Ministry of Environment led ecotourism development with a new article on the promotion of ecotourism (Article 41 of Chapter 4) that was added to the Natural Environment Conservation Act established in 1997. The sites of ecotourism development in South Korea are mostly high-quality natural resources (e.g., national parks, ecosystem conservation areas, wildlife sanctuaries, wetlands conservation areas, migratory bird sanctuaries) that are legally restricted for private industrial activities, which has led governmental organizations to initiate ecotourism development. Organizations such as the Korea Forest Service, the Ministry of Agriculture, Food and Rural Affairs, the Ministry of Marine Affairs and Fisheries, the Ministry of Culture, Sports and Tourism and other local self-governing bodies also try to blend existing types of nature-based tourism (such as mountain tourism, rural tourism, marine tourism and local festivals) with ecotourism. However, in their hasty adoption of ecotourism, these agencies do not align with the global trend and fail to consider the fundamental principles of ecotourism development and its potential for local economic vitalization [1] .
The International Ecotourism Society, a nonprofit organization established by experts and specialists from ecotourism-related fields, represents global ecotourism businesses and natural resource conservation organizations. It aims to set and disseminate a commonly understood definition of ecotourism and it published a revised up-to-date definition in 2015. It states that ecotourism is "responsible travel to natural areas that conserves the environment, sustains the well-being of the local people and involves interpretation and education" [2] .
Based on this definition, the aims of ecotourism are as follows: The first aim is to induce managers and operators to voluntarily conserve the natural environment through education and interpretation instead of tourism infrastructure development [3] [4] [5] . The second is to strengthen resident-centered local restoration through respect for the local culture, resident solidarity, nurturing exchanges between residents and tourists, local economic revitalization and so forth [4, 6] . The third is to instill a sense of responsibility for the environment, society and the economy among all stakeholders, including tourists, managers, operators and residents [3, [7] [8] [9] . In this sense, ecotourism shares the same foundation as responsible tourism in that it conforms to sociocultural, economic and environmental sustainability [10, 11] . It has been 20 years since ecotourism was implemented in South Korea but it is experiencing several problems, such as saturated tourism facilities development, noise pollution due to tourism activities and overuse; insufficient attention is devoted to addressing issues related to environmental capacity, profit-centered development, a lack of information, interpretation and programming and conflicts between residents and land owners within protected areas [3, 12] . To overcome these issues, responsible tourism should be a prerequisite for proper management of ecotourism attractions [13] , as it requires ethical and moral behavior in environmental and tourism-related activities from all tourism stakeholders. A strong sense of responsibility among tourism stakeholders is essential for natural resource protection and prompt recovery by responsible parties if damages occur [14] . Responsible tourism can also enhance residents' income level with an even distribution of tourism profits, which can also be utilized for ecosystem restoration [15, 16] . In this sense, the difficulties and problems associated with ecotourism development can be solved when it is based on responsible tourism development and the common value of ecotourism that the world aims to achieve can be recognized.
To apply responsible tourism to the current ecotourism development conditions in South Korea, it should be understood in the context of a tourism system that considers the complex socio-economic interests of tourism stakeholders, government policies and the ecosystem [3] . The tourism system refers to a functional structure comprising supply and demand components that influence one another [17] . An ecotourism system is a type of tourism system that forms complex mutual relationships among the factors that affect wildlife habitat environments and the restoration of local areas within an ecotourism destination [3] . Important factors to consider in ecotourism systems are (1) the demand side, or the level of demand for tourism facilities determined by tourists' sense of responsibility toward nature and their intention to cope with inconveniences in nature [18] ; and (2) the supply side, or the process of governance formation led by managers and operators [19] . Issues resulting from the ecotourism system can be identified by understanding the social aspects of the ecosystem that are influenced by the dynamic relationship between ecotourists and operators. Problems associated with the structure of the ecotourism system or behavioral changes over time in business can be solved by transforming the system into a desirable system based on ecotourism principles [20] . Implementing a transformation plan can allow the ecotourism system to fulfill its purpose by invigorating responsible tourism.
Systems thinking has been applied in diverse research fields to analyze ecotourism systems and to create transformation plans [3, 12, 21] . Systems thinking is a research methodology that draws strategic points to solve problems in a system by comprehending the causal loop structure of the factors that comprise a complex system [22] . It enables an easy comparison of tourism phenomena that occur in different types of ecotourism attractions and it can be effective in executing a transformation plan to determine solution strategies for case-specific issues [3] . The purpose of this study is to explore problems by analyzing representative cases of different types of ecotourism systems utilizing systems thinking. To provide solutions to these problems, the study further aims to recommend new sustainable ecotourism systems driven by transformation plans that can stimulate responsible tourism. A literature review was performed to identify the conditions under which responsible tourism can be vitalized and to classify the types of ecotourism systems based on ecotourists' demand for tourism facilities and governance characteristics. In Section 3, four cases were chosen in Jeollanam-do in South Korea deemed to represent each type of ecotourism system, followed by the applications of the four stages of the systems thinking process. In Section 4, a causal map for each type of ecotourism system was constructed in accordance with systems thinking and a transformation plan for responsible tourism promotion was derived. In the last section, results were summarized and a proposal was made for a sustainable solution to solve the problems facing different types of ecotourism systems in South Korea.
Literature Review

Types of Ecotourism Systems
One way of classifying ecotourists is by measuring their sense of responsibility [18] . Ecotourists with a strong sense of responsibility perceive that the environment can be damaged by most types of tourism development (including ecotourism) and are against tourism development. In contrast, ecotourists with a weak sense of responsibility view humans and nature as equal or view humans in a higher position on the hierarchy; thus, they embrace most types of tourism development [18] . Thus, ecotourism projects are typically set at the midpoint, excluding the unrealistic extremes of both sides. Ecotourism is further divided into active and passive ecotourism [18] . Active ecotourism directly contributes to environmental conservation, while passive ecotourism merely attempts to minimize negative environmental impacts. It can also be classified as hard or soft ecotourism, depending on whether the tourists are willing to endure inconveniences during their ecotravel [13] . Hard ecotourists tend to have a high sense of responsibility and indulge in nature by restricting their use of tourism infrastructure in order to participate in active environmental conservation. They seek the true charm of nature, are satisfied with basic necessities and are willing to bear inconveniences [13, 18] . In contrast, soft ecotourism is sought by those who are not willing to endure inconveniences but want nature experiences. Soft ecotourists would passively participate in environmental conservation by utilizing tourism facilities and trying to minimize the negative environmental impacts they exert on resources [13, 18] . Therefore, depending on the level of investment in infrastructure, hard ecotourism can be characterized as low-infrastructure development and soft ecotourism can be characterized as high-infrastructure development. A low-infrastructure based type of ecotourism offers software-centered activities to support education and interpretation programs, while high-infrastructure based ecotourism relies on artificial tourism facilities such as accommodations, transportation, restaurants, experience centers and other amenities.
Ecotourism is supplied by managing and operating organizations such as the central government, local self-governing bodies, public agencies, residents, NGOs, research institutions and private agencies [19] . Based on the characteristics of the main operator, ecotourism led by the central government, local self-governing bodies, or public agencies is considered government-initiated ecotourism and ecotourism led by residents or private agencies is considered resident-initiated ecotourism. The formation of governance led by those who actually manage and operate ecotourism resources is necessary for their successful management. Governance refers to a forum for integrated policy making. It is a consultative group that mediates each stakeholder's strategic objectives and interests through official and unofficial communications [8, 23] . Governance can be formed through a government-led top-down approach or a resident-led bottom-up approach. With the top-down approach, it is easy to disseminate the direction and goal of ecotourism development set by the central government. This approach can lead to fast results, as a large investment can be made in a short period of time. It is also relatively simple to provide consulting opportunities to residents through cooperation with experts. With this approach, however, considerations of the unique characteristics of the specific attraction, tourist demand, resident participation and discussions on the distribution of income may be undermined. The bottom-up approach may require more time and costs to find the local uniqueness and reach a resident consensus but it can enable community participation and facilitate discussions on income distribution.
In this study, ecotourism systems were categorized by combining ecotourists' demand for tourism facilities and the governance formation method on the supply side. Tourism facility development can negatively affect the quality of the environment and thus should be minimized for the long-term prosperity of ecotourism. In this sense, the level of tourism infrastructure development was set as one criterion and the type of managing/operating body was the other criterion. The four types of ecotourism systems that emerge from these criteria are low-infrastructure and resident-initiated, high-infrastructure and resident initiated, high-infrastructure and government-initiated and low-infrastructure and government-initiated.
Low-Infrastructure and Resident-Initiated
Low-infrastructure and resident-initiated ecotourism systems are found in areas with a restricted infrastructure development that limits population growth. Examples include areas around the Demilitarized Zone, water source protection areas, wetlands conservation areas, natural environment conservation areas and ecosystem conservation areas. The law restricts land-use changes in these areas and thus protects their natural environment and ecosystem. In turn, they provide excellent tourism resources. This type of system provides educational and interpretive programs that have the lowest impact on the environment and nature-based programs tend to be directly operated by residents in the form of an NGO or a residential community [6, 24] . In addition, it administers resident-led ecotourism programs that increase income and promote sustainable community development through unconstrained communication among residents [14] .
High-Infrastructure and Resident-Initiated
High-infrastructure and resident-initiated ecotourism systems are found in experiential villages designated by the Promotion of Mutual Exchange between Cities and the Agricultural or Fishing Villages Act. Examples include farming and recreational villages operated by the Ministry of Agriculture Food and Rural Affairs, fishing villages by the Ministry of Marine Affairs and Fisheries and mountain eco-villages by the Korea Forest Service. In fishing villages, residents cooperate and utilize the natural environment, fishing industry resources and other available resources to offer a variety of programs and experiential opportunities for urban residents [25] . Farming villages and mountain eco-villages are operated in a similar manner. These experiential villages may incur investment during the early stage of development because it requires infrastructure such as experience centers, accommodations, restaurants and parking spaces within the village. The villages also bear high operation costs and efforts for the continued management of facilities. However, most villages experience difficulties in sustaining themselves due to a lack of resident competence and cooperation with consultants and the local government [26] . Experiential programs in fishing villages are based on natural resources such as tideland; thus, they are responsible for preserving the ecological environment on which the ecotourism is based [26] . In a sense, farming, fishing and mountain villages are constrained in securing both primary and tertiary industries simultaneously. The sustainable prosperity of these villages requires cooperation among the local government, experts and residents and the establishment of convergence-composite industries.
High-Infrastructure and Government-Initiated
A primary example of the high-infrastructure and government-initiated type of ecotourism system is a natural resource-based hallmark event operated by local government. Environmental festivals such as the Hampyeong Butterfly Festival and the Hwacheon Sancheoneo (mountain trout) Ice Festival use natural resources such as animals, plants, insects, mountains and rivers to enhance the destination image by promoting the areas' purity and raising awareness of environmental protection [27] . These events can also promote local economic development through tourism. The output of festivals utilizing natural resources are constrained to occur in a relatively short period of time (ranging from 1 week to 2 months), as they reflect the resources' climate and geographic characteristics. Therefore, this type of ecotourism system requires intensive investment in funding and facilities [27] .
Low-Infrastructure and Government-Initiated
Low-infrastructure and government-initiated ecotourism systems tend to be developed in officially designated areas such as ecological and scenery conservation areas, wetlands conservation areas and national parks. With high level of legal intervention, ecotourism projects are typically operated by the central government, its affiliated organizations, or local self-governing bodies. Areas that are designated by environmental policy-related regulations as having high-quality landscapes and wildlife habitats worth preserving are attractive ecotourism resources. However, because development is restricted in these designated areas, they face difficulties in developing tourism-related facilities. Therefore, natural landscape viewing as well as educational and interpretative programs are offered to small groups instead of experiential or recreational activities [28] . Natural environment interpreters trained through the Natural Environment Conservation Act work in ecologically superior areas (e.g., national parks, wetlands conservation areas, ecological and scenery conservation areas) managed by the Ministry of Environment, while forest education specialists trained through the Forest Education Promotion Act work in areas operated by the Korea Forest Service (e.g., recreation forests, arboretums, urban forests).
Considerations for Invigorating Responsible Tourism
A paradigm shift from mass tourism to alternative tourism hit the mainstream around the 1980s. Ecotourism was defined as travel to unharmed natural areas to enjoy cultural heritage, natural beauty and/or wildlife [29] . The early stages of ecotourism focused mostly on providing experiences to ecotourists and did not pay attention to providing residents with benefits associated with the tourism industry [30] . As a way to overcome this issue, the UNWTO addressed the need for responsible tourism in an alternative tourism seminar held in 1989 [31] . Responsible tourism respects the interests of all stakeholders, including the local environment and culture and requires responsible behavior from tourists [9, 13, 32] . From the time the UNWTO addressed the need for responsible tourism for the environment and the local area, many researchers and institutions began to include concepts such as environmental conservation, the well-being of residents and the return of the economic benefits of tourism to residents in their ecotourism definitions [33] [34] [35] [36] and they emphasized that ecotourism is not only about enjoying natural resources. Ecotourism came to be defined as a type of alternative tourism that can realize sociocultural, economic and environmental sustainability and contribute to enhancing a sense of responsibility among ecotourism stakeholders.
Ecotourism stakeholders' responsible behavior is required for the invigoration of responsible tourism, as they play roles of supply and demand in ecotourism. With this in mind, many organizations, such as the UNWTO [37] and the City of Capetown [38] , established codes of conduct to encourage ecotourists' responsible behavior. Tourists' role is stressed the most among the diverse tourism stakeholders mentioned in these codes. For example, the UNWTO's Global Code of Ethics for Tourism recommends that tourists learn about the destination and its regulations as much as possible before they engage in ecotravel, contribute to the conservation of destination areas' natural environment and cultural heritage, be open to other cultures and traditions and respect human rights [39] . Tourists should be willing to pay a fair price for ecotourism products, which enables higher returns to the local residents [40] and interested in purchasing locally produced tourism products [41] . Most ecotourists are aware of the negative sociocultural, economic and environmental impacts associated with tourist activities [42] . However, they are not familiar with practicing responsible tourism that can minimize the impacts. To vitalize responsible tourism, clear and concise responsible tourism codes of ethics for tourists must be established and disseminated [15, 43] .
Ecotourism suppliers are also expected to commit to responsible tourism [31] . Ecotourism businesses and local residents should respond to tourists' efforts to minimize the negative impacts of tourism [7] . Operators should minimize harm to wildlife habitats when locating tourism facilities, be able to manage natural resources by themselves and restrict tourist behavior to align with the area's environmental capacity. In addition, operators should consider natural resource conservation and the recovery of social networks as top priorities, rather than economic benefits [44] . As ecotourists are willing to pay a fair price for ecotourism products, providers are also liable for offering appropriate prices [45] . Finally, operators should (1) build a platform to provide information to tourists to learn about the destination's traditions, culture, natural resources and health status before they depart and (2) offer diverse pre-training and interpretive programs to prevent damage from tourist activities.
Methods
Study Area
Jeollanam-do selected ecotourism as its main vision for the effective conservation of its natural ecology in order to use it wisely. The Korea National Park Service and Jeonnam Cultural Tourism Foundation signed an agreement to invigorate ecotourism and they have made diverse efforts, such as supporting eco-friendly programming in farming, mountain and fishing villages. Therefore, it is expected to benefit from intensive financial investment and increased efforts in the near future. In this context, this study proposed a transformation plan for each type of ecotourism system in the hopes that Jeollanam-do will not experience the same problems and limitations as other ecotourism sites had to suffer from.
Jeollanam-do holds all four types of ecotourism system described in the literature review. The criteria used to select representative cases for each type of ecotourism system are as follows; (1) having won an excellence award from central office groups (ministries) or (2) having had a prosperous ecotourism business in the past five years. Four cases were chosen (Table 1) , all of which were major areas selected by central organizations such as the Ministry of Environment, the Ministry of Marine Affairs and Fisheries and the Ministry of Culture, Sports and Tourism or those identified as outstanding cases in the related literature.
A village surrounding Suncheonman Bay in Suncheon-si (city) was chosen as a representative case for low-infrastructure and resident-initiated ecotourism systems, Goheung-gun (county) Annam fishing village for high-infrastructure and resident-initiated ecotourism systems, Hampeyong Butterfly Festival for high-infrastructure and government-initiated ecotourism systems and Jirisan National Park for low-infrastructure and government-initiated ecotourism systems. 
Research Method
Systems thinking is a research method used to understand the operating mechanisms of variables comprising an entire system in order to identify its problems. It also leads to the development of strategies to effectively transform the system for problem solutions [3] ; thus, it is suitable for understanding tourism systems. The systems thinking process includes (1) dynamic thinking, which comprehends the current conditions of the system; (2) causal thinking, which confirms the causal linkages among the variables that comprise the system; (3) feedback thinking, which analyzes feedback loops formed by mutual interactions among the variables; and (4) strategic thinking, which transforms the system into a desirable one [46] .
Dynamic phenomena that appear within the boundaries of the system are found in the dynamic thinking stage. In this study, the case areas' type of governance formation and associated conditions, such as the areas' operating system, ecotourists' behavior on site and means of natural resource conservation, were identified through research reports, online articles and news articles.
The tasks involved in the causal thinking stage included (1) selecting variables that explain dynamic phenomena within the system and (2) confirming causal linkages among the variables through a literature review and state of the case study site. Causal linkages among the variables are represented by arrows that show the direction of the relationship and plus (+) or minus (−) symbols that show the characteristics of the relationship. A plus (+) symbol is added to the head of the arrow when the causal linkage between the two variables is in the same direction (i.e. when the dependent variable increases as the independent variable increases). A minus (−) symbol is inserted when the relationship between the two variables works in the opposite direction (i.e. when the dependent variable decreases as the independent variable increases).
In the feedback thinking stage, a causal map with feedback loops is constructed based on the causal linkages among the variables. This provides the basis for the analysis of the ecotourism system. Causal maps were created utilizing Vensim PLE version 6.3 software (Ventana Systems, Harvard, MA, USA). There are two types of feedback loops to consider in the analysis of causal maps: reinforcing loops and balancing loops. In a reinforcing loop, all the variables that belong to a loop change in the same direction; thus, it continues to only increase or decrease. In a balancing loop, a variable within a loop continues to increase or decrease, as influenced by other variables and converges as a specific value. This study analyzes system dynamics, including (1) the structure and the construction of ecotourism systems' feedback loops; (2) a dominant loop; and (3) transformation of the dominant feedback loop over time [46] .
A transformation plan is recommended in the strategic thinking stage. It includes recognizing the problems of the system and identifying a strategic point to solve the problem with minimal effort and costs, which will guide the system in a desirable direction. A strategic point can be either a variable that harms the entire system in the long term or a variable that can change the feedback loop [3] . A transformation plan can be established in many ways, including (1) manually adjusting or eliminating the value of the strategic point; (2) removing a variable that affects the strategic point; (3) inserting a new policy variable; and (4) adjusting the dominant feedback loop [46] . To introduce a desirable transformation plan for each type of ecotourism system, a trategic point was set at principles against ecotourism while considering the conditions for responsible tourism vitalization.
The four stages of systems thinking should proceed with a feedback process by correcting the drawbacks of the previous step. This study went through a feedback process for each step to produce the transformation plans. The results are discussed in the next section. Suncheonman Bay is situated on the coastal estuary of Suncheon-si (city) in Jeollanam-do (Province). It is a classic example of an ecotourism destination that has 22.6 Km 2 of tideland with a large reed colony and coastal wetlands that provide a habitat for more than 220 protected bird species, including hooded cranes, black-headed storks, oystercatchers and spoonbills. The Ministry of Environment designated Suncheonman Bay as an ecotourism development area in 2014 and the Suncheonman Bay Ecotourism Council was established as a corporation with support from Suncheon-si. The members of the organization include residents from Daedae village, Jangsan village, Geocha village and Nongju village. Founded in June 2015, the Suncheonman Bay Ecotourism Council Corporation has been working toward vitalizing Suncheonman Bay ecotourism by encouraging residents' voluntary initiatives, providing training to promote ecological sense of responsibility, educating village interpreters, supporting experiential programing for each village and providing assistance with forming a network comprising the central government, the local government, specialist groups and residents to develop resident-led cooperative governance. In addition, the council operates a website that provides tourists with information on the ecosystem of Suncheonman Bay, news on Suncheonman Bay ecotourism, ecological experience villages and ecotourism programs. All proceeds generated from ecotourism go to the local residents. In December 2015, the Ministry of Environment designated Dongcheon Estuary (located in Daedae village) as a wetlands conservation area. It was deemed significant as it bridges the major wetland ecological axis connecting coastal wetland (Suncheonman Bay), estuarine wetland (Dongcheon) and surrounding farmland with Suncheonman tidelands, which is also a wetland conservation area. The Suncheonman Ecotourism Council played a major role in holding public hearings and information sessions during the process of designation. With Dongcheon Estuary being registered as a Ramsar wetland in June 2016, it is highly likely that ecotourism will prosper in these villages.
Results and Discussion
Analysis of Low
Main Variables of Low-Infrastructure and Resident-Initiated Ecotourism System Based on Causal Thinking and Causal Links among Them
Variables were chosen that could fully explain the low-infrastructure and resident-initiated type of system led by the Suncheonman Bay Ecotourism Council and the characteristics of their causal relationships were analyzed (Table 2) . [47]
Tourists' sense of responsibility Natural resource conservation +
Tourists' sense of responsibility on ecotourism increases their willingness to pay for natural resource conservation, which lead to natural resource conservation.
[43]
Natural resource conservation
Sustainability of ecotourism +
The main tourism resource for ecotourism is nature. Sustainability of ecotourism is increased with natural resource conservation.
[48]
Sustainability of ecotourism Number of ecotourists +
The number of ecotourists increases with continued ecotourism operation.
Number of ecotourists Natural resource conservation -Pressure on nature increases with an increased number of ecotourists, which disrupts natural resource conservation.
[42]
Number of ecotourists Local economy +
The local economy is vitalized as the number of ecotourists increases (increased profit).
[15]
Local economy
Residents' satisfaction with ecotourism operation + Residents' satisfaction with ecotourism is increased with the visible growth in the local economy through ecotourism.
Residents' satisfaction on ecotourism operation Resident capacity + Residents voluntarily strive to improve their capacity with an increased level of satisfaction.
[49]
Designation as a conservation area
Tourists' sense of responsibility + Restrictions on activities due to conservation area designation enhances tourists' sense of responsibility.
[50]
Designation as a conservation area Natural resource conservation + Designated natural resources are conserved through the management of central and local governments.
Residents' sense of responsibility +
Restrictions on activities due to conservation area designation enhance residents' sense of responsibility.
[ 50] 4.1.3. Analysis of Causal Map of Low-Infrastructure and Resident-Initiated Ecotourism System Based on Feedback Thinking Figure 1 shows the causal map of the low-infrastructure and resident-initiated ecotourism system evidenced in the Suncheonman Bay Ecotourism Council. Three feedback loops were formed through the process: (1) damage to natural resources by tourists ( Figure 1, B1) ; (2) natural resource management by local residents (Figure 1, R1) ; and (3) natural resource management by tourists ( Figure 1, R2 and R3) . In any type of ecotourism system, the increased number of tourists threatens natural resource conservation efforts; consequently, it reduces the sustainability of ecotourism and decreases the number of ecotourists. In the long term, however, a balancing loop (Figure 1, B1 ) is formed that positively affects conservation efforts through self-purification [12] . In this system, cooperative governance formed by the central government, the local self-governing body and residents in the early stage of tourism development support the enhancement of resident capacity, which reinforces loops R1 and R2. This implies that the formation of resident-led cooperative governance intensifies resident (supply) and ecotourists' (demand) sense of responsibility for natural resource conservation, which supports the sustainability of ecotourism [31] . With the spreading perception that ecosystem conservation can aid local economic growth through ecotourism, an increasing number of local self-governing bodies and communities are proposing protection area designation [51] . This designation contributes to the conservation of natural resources and can instill a sense of responsibility among residents and tourists. In this context, the designation of an area as a protection area reinforces the positive loop (Figure 1, R1-R3 ) and weakens the stagnant structure of ecotourism (Figure 1, B1 ).
Transformation Plan of Low-Infrastructure and Resident-Initiated Ecotourism System Based on Strategic Thinking
As observed above, the low-infrastructure and resident-initiated ecotourism system developed by the Suncheonman Bay Ecotourism Council has requirements for responsible tourism invigoration. The council has been in existence for more than 2 years but it is still behind in expanding staff to improve resident capacity and operate the systematic educational curriculum. This affects the quality of its website and its ecotourism-related educational and interpretive programs. As a part of the transformation plan to solve this issue, R2 and R3 (Figure 1) should be reinforced to enhance resident capacity by strengthening nationwide networking among ecotourism associations and providing expert training. In addition, the formation of R4 (Figure 1 ) can contribute to the invigoration of responsible tourism by limiting the number of participants in experiential programs that use natural resources (e.g., boating on the tidal flats, gathering tideland organisms). Annam Fishing Village operates its experiential village by organizing specialized operating groups separated by age, gender and main activities (e.g., a young adult group, women's guild, a senior citizens group, an operating committee). Fishing villages generate profit through sales of local products, experiential programs and accommodations and thus are highly reliant on infrastructure and amenities, such as local product stores, experience centers, parking lots, restrooms, inns, motels and camping grounds [25] . Annam Fishing Village is equipped with a parking lot, an information board, a footbath facility, a rest area, facilities to attract fish in order to catch them barehanded, an entrance to tideland and private room rentals. However, it is in need of amenities such as shower rooms and restrooms for use after tideland experiences such as cockling, barge fishing and catching fish with bare hands. The village has a website that is connected to the 'Sea N Tour' site operated by the Korea Fisheries Infrastructure Promotion Association with support from the Ministry of Marine Affairs and Fisheries. The village's homepage offers general information on the fishing village experiences provided by 'Sea N Tour' and information on experiential programs, local products, accommodations and restaurants exclusively offered in Annam Fishing Village.
Analysis of
Main Variables of the High-Infrastructure and Resident-Initiated Ecotourism System Based on Casual Thinking and Causal Links among Them
Variables were chosen that could provide a comprehensive explanation of the high-infrastructure and resident-initiated type of system adopted by Goheung-gun Annam Fishing Village and the characteristics of their causal relationships were analyzed (Table 3) . Tourism facility Natural resource conservation -Natural resource conservation is interrupted with increased tourism facilities.
[3]
Sustainability of ecotourism +
Number of ecotourists Natural resource conservation -Pressure on nature increases with the increase in the number of ecotourists, which disrupts natural resource conservation efforts.
Number of ecotourists Local economy +
Residents' satisfaction with ecotourism operation
Local resident capacity +
Residents voluntarily strive to improve their capacity with an increased level of satisfaction.
[49] Figure 2 shows the causal map of the high-infrastructure and resident-initiated ecotourism system evidenced in Goheung Annam Fishing Village. This ecotourism system forms (1) an ecotourism operation feedback loop that is focused on experiential programs (Figure 2 , R5) and (2) a feedback loop on damage to natural resources due to tourism facilities (Figure 2, B2) . As a part of the enhancement plan for Annam Fishing Village, Jeollanam-do's provincial government allocated a budget to support the office manager's payroll in order to improve the capacity of the local labor force and to expand parking spaces and shower rooms. This created a reinforcing loop (Figure 2, R5 ) that explains the process of how increased tourism facilities for experiential program operations invigorate ecotourism, which in turn contributes to the continued growth of the local economy. However, it may put pressure on suppliers to invest in more development in order to maximize profit. An increased tourism infrastructure causes damage to natural resources, which creates a balancing loop (Figure 2, B2 ) that restricts the sustainable growth of Annam Fishing Village. This means that the high-infrastructure and resident-initiated ecotourism system is limited in its growth, as shown by the addition of a balancing loop to the reinforcing loop. Limits to ecotourism system growth tend to depend on the limited carrying capacity of the natural environment. Therefore, the continuity of ecotourism requires a heightened interest in natural resource conservation [3] . 
Analysis of Causal Map of High-Infrastructure and Resident-Initiated Ecotourism System Based on Feedback Thinking
Transformation Plan of the High-Infrastructure and Resident-Initiated Ecotourism System Based on Strategic Thinking
The high-infrastructure and resident-initiated ecotourism system represented by Goheung Annam Fishing Village lacks the means to generate a sense of responsibility among residents and tourists regarding the utilization of natural resources. It has a cooperative governance in which residents (1) form specialized operational organizations and (2) receive support from the local government and experts' consultation. However, the resident organization's sense of responsibility is relatively low because the support is limited to funding for payroll or facilities development. To solve this problem, a transformation plan was established (Figure 2 , R1 and R4) to improve tourism software competitiveness [5, 24] . For example, the local government's support should be expanded to (1) providing training to enhance an ecological sense of responsibility; (2) training talented village interpreters; (3) developing specialized experiential programs through resident participation; and (4) providing service training on information provision, guiding and interpretation.
Experiential ecotourism participants tend to be soft ecotourism tourists who have a lower sense of responsibility, are not willing to participate in active natural resource conservation and are less likely to endure inconveniences from a lack of tourism facilities. The transformation plan (Figure 2 , R2 and R3) that was introduced includes provision of online information, pre-training for experiential program participation and education on possible inconveniences during the ecotourism experience. With the implementation of the new transformation plan, tourists' level of satisfaction may also increase if they become voluntary conservationists through training.
Analysis of High-Infrastructure and Government-Initiated Ecotourism System: Case of Hampyeong Butterfly Festival
Analysis of Current Conditions of Hampyeong Butterfly Festival Utilizing Dynamic Thinking
Hampyeong Butterfly Festival is an ecotourism festival that has been hosted by Hampyeong-gun (County) since May 1999. Hampyeong-gun is an agricultural region that lacks industrial, tourism, or natural resources. To emphasize the environmental friendliness of its agricultural products, the festival chose butterflies as the theme of the event. This theme is familiar to many in the area, as Hampyeong-gun established an insect research lab in 1998 and began breeding and researching butterflies. A festival steering committee was established, followed by the development of the large Hampyeong Expo Park (647,250 m 2 ) and continued investment for success. The image of Hampyeong-gun was transformed into an eco-friendly butterfly habitat and the region has recorded increased sales of local agricultural products due to the positive change in destination brand equity. However, in the early years of the festival, its profits leaked to businesses outside of the region instead of being returned to the residents and the festival experienced financial difficulties without support from the central government. Thus, the formation of cooperative governance by the central government, local government and residents was not smooth. As a solution, Hampyeong-gun reduced the scale of the festival and restricted sales of agricultural and specialty products only to those produced in the county in order to help direct the profit to the local community [27] .
Butterflies used for the festival were mass-produced to align with the timing of the festival and were released at Hampyeong Expo Park, which is not a typical practice of natural resource use for ecotourism. Muju Firefly Festival is a similar type of festival that utilizes insects but it differs from the butterfly festival in many ways: (1) the festival ground is a firefly habitat designated as a Natural Monument; and (2) the program focuses on environmental education and first-hand experiences, such as letting fireflies loose and observing fireflies at night. In addition to the butterfly catching experience, the butterfly festival offers typical programs such as exhibitions, performances, productions and entertainment [3] .
Main Variables of the High-Infrastructure and Government-Initiated Ecotourism System Based on Casual Thinking and Causal Links among Them
Variables were chosen that could fully explain the high-infrastructure and government-initiated type of system adopted by the Hampyeong Butterfly Festival and the characteristics of their causal relationships were analyzed (Table 4) . Table 4 . Explanation of the main variables of the high-infrastructure and government-initiated ecotourism system and the causal relationships.
Main Variables Causal Link Mark Explanation References Independent Variable Dependent Variable
Funding from Central Government Festival operation budget + Operating budget of the festival increases with increased financial support from the central government.
State of the case study site
Festival operation budget Number of experiential programs + Number of experiential program increases with larger operational budget.
[27]
Number of experiential programs Tourism infrastructure + Tourism facilities needed for experiential programs increase with the increase in the number of experiential programs.
Number of experiential programs Tourist satisfaction + Tourist satisfaction is improved with the larger number of experiential programs.
State of the case study site State of the case study site
Tourism infrastructure Natural resource conservation -Natural resource conservation is troubled with the increase in tourism infrastructure development.
Natural resource conservation Sustainability of ecotourism + Ecotourism utilizes nature as the main resource. Sustainability of ecotourism is increased with natural resource conservation.
Number of ecotourists Profit from the festival + Festival profit increases with the increase in the number of ecotourists.
Profit from the festival Local government budget + Local government profit increases as festival income grows.
Local government budget Operating costs for festival +
The following year's festival budget increases with the increase in the local government budget.
Analysis of the Causal Map of the High-Infrastructure and Government-Initiated Ecotourism
System Based on Feedback Thinking Figure 3 shows the causal map of the high-infrastructure and government-initiated ecotourism system evidenced in the Hampyeong Butterfly Festival. This type of system forms a feedback loop that (1) vitalizes the eco-festival based on the amount of the operational budget supported by funding from the local government and the central government (Figure 3 , R6) and (2) hinders the sustainability of ecotourism due to the loss of natural resource conservation opportunities as tourism facilities increase (Figure 3, B3) . Similar to the high-infrastructure and resident-initiated ecotourism system, this system also experiences growth limitations due to the combination of the reinforcing loop and the balancing loop, although the reinforcing loop (R6) is more dominant than the balancing loop (Figure 3, B3) at the moment.
Government-initiated ecotourism projects tend to be easier to operate due to prompt budget allocation by the local government and the simplicity of the central government funding process. However, the quality of the festival and tourist satisfaction may continue to decline without sufficient budget allocation, which may result in the Sunset Law of the Culture Tourism Festival [52] . The threat to the sustainability of ecotourism is also a problem. The unique characteristics of the festival as an eco-festival will be lost by the expansion of the tourism infrastructure development without considering the conservation of butterflies and natural resources. This may eliminate the eco-friendly image of the festival in the long term; in turn, it may result in the decline of the destination image of Hampyeong's local agricultural and specialty products and ultimately become a barrier to local economic growth.
Transformation Plan of the High-Infrastructure and Government-Initiated Ecotourism System Based on Strategic Thinking
To prevent the problems described in the previous section, the proportion of the festival operating budget from the central government should be reduced and a transformation plan is needed to expand the local residents' financial investment and participation opportunities (Figure 3, R7) . Resident participation includes the operation of experiential programs involving butterflies, environmental education programs (including butterfly breeding, interpretive programs associated with village traditions and culture) as well as the sales of local agricultural and specialty products. Direct investment and participation by residents can guide the immediate vitalization of the local economy through the redistribution of festival profits. Reducing the number of experiential programs that use tourism facilities and enhancing the quality of educational and interpretive programs by local residents can prevent the expansion of tourism facilities development and heighten tourists' sense of responsibility. This can maximize the outcomes of natural resource conservation efforts. Variables were chosen that could fully explain the low-infrastructure and government-initiated type of system led by the Jirisan National Park and the characteristics of their causal relationships were analyzed (Table 5 ). [24]
Quality of educational and interpretive programs
Tourists' sense of responsibility +
Tourists' sense of responsibility is improved after participating in environmental education and interpretive programs. [5, 24] Tourists' sense of responsibility Natural resource conservation +
Tourists' sense of responsibility increases their willingness to pay for conservation, which leads to natural resource conservation.
Natural resource conservation Sustainability of ecotourism + Ecotourism utilizes nature as the main source of tourism. Sustainability of ecotourism is enhanced with natural resource conservation efforts.
The number of ecotourists increases with continued operation of ecotourism.
Number of ecotourists Natural resource conservation -Pressure on nature increases with the increase in the number of ecotourists, which hinders natural resource conservation.
Number of ecotourists Profit from ecotourism + Profit from ecotourism increases with the increase in the number of ecotourists.
Profit from ecotourism Ecotourism-related budget in Korea National Park Service + Ecotourism-related budget in Korea National Park Service increases with increased profit from ecotourism.
Restriction policy on the number of national park visitation
Number of ecotourists none
The number of ecotourists is regulated to an appropriate level through the restriction policy on the number of national park visits.
State of the case study site 4.4.3. Analysis of the Causal Map of the Low-Infrastructure and Government-Initiated Ecotourism System Based on Feedback Thinking Figure 4 shows a causal map of the low-infrastructure and government-initiated ecotourism system adopted in Jirisan National Park. Ecotourism-related budgets from the Ministry of Environment and Korea National Park Service have been executed through ecotourism-related regulations to support various types of national park ecotourism projects (Eco Institute development project, resident guide program support project and Villages of Excellence designation project). This improves the quality of low-infrastructure tourism resources such as educational and interpretive programs and forms a feedback loop that reinforces the sustainability of ecotourism (Figure 4, R8-R10 ). These ecotourism projects relieve residents' dissatisfaction with restrictions on their production activities due to the national park designation of Jirisan. In short, these projects create a feedback loop (Figure 4, R11) where the profit from ecotourism is returned to the local economy through the encouragement of resident participation and operation. The reinforcing loops in the map show that government-initiated ecotourism projects tend to settle more easily than resident-led projects in South Korea due to (1) effectiveness in central government funding allocation through the establishment of regulations and (2) active application of ecotourism invigoration plans. The low-infrastructure and government-initiated ecotourism system represented by Jirisan National Park is well managed-based on national policies-but is limited in that it is mostly reliant on financial support from the central government. A plan is needed to transform the system into one with resident-led governance, once government-initiated ecotourism facilities development is completed in the early stage of the Villages of Excellence project. In addition, expert groups from universities and research institutions may establish an ecotourism plan and support a Task Force Team (TFT) that takes charge in resident education to enhance their capacity during the initial stages of resident-led governance formation [8] . Enhanced resident capacity through TFT support can contribute to a heightened sense of responsibility toward natural resources and improve the quality of educational and interpretive programs offered to ecotourists.
Conclusions
Ecotourism is committed to natural resource conservation, the well-being of the local community and the sustainability of tourism. For the continued prosperity of ecotourism, economic incentives should be offered to (1) conserve local biodiversity and (2) enable sustainable development and poverty elimination by reinforcing local empowerment and increasing employment opportunities. In addition, each tourism stakeholder, including local residents, operators and ecotourists, should be equipped with a strong sense of responsibility toward the environment through nature experiences, interpretation and an improved understanding of the local nature, culture and community. This leads to the vitalization of responsible tourism through sustainable ecotourism focused on natural resource conservation and resident initiation. In South Korea, however, ecotourism has been misused for general local development or as a means to implement the government's environmental policy in the name of the wise use of natural resources. The ecotourism industry cannot settle down properly if the aim is the rapid development of the industry or if insufficient consideration is devoted to the principles of ecotourism and the tourism system involving the relationship between supply and demand.
In this context, this study classified types of ecotourism systems based on the scale of infrastructure and the type of operational leadership. It recommended transformation plans for each category selected from cases in Jeollanam-do, South Korea. Based on the literature review, ecotourism systems were classified as (1) low-infrastructure and resident-initiated; (2) high-infrastructure and resident-initiated; (3) high-infrastructure and government-initiated; and (4) low-infrastructure and government-initiated. In addition, a feedback structure was analyzed for each type of ecotourism system.
The analysis of each type of ecotourism system revealed that ecotourists' sense of responsibility was formed in the low-infrastructure types of ecotourism system. This is because low-infrastructure ecotourism, whether it has resident-or government-initiated governance, offers opportunities to foster a sense of responsibility among tourists by providing educational and interpretive programs based on the existing natural resources, culture and heritage instead of expanding tourism infrastructure. A well-managed information platform such as an online home page can help tourists find information on tourism destinations before they travel. Having a quality platform was also found to be effective in enhancing tourists' sense of responsibility. High-infrastructure-based ecotourism destinations tend to rely heavily on the utilization of tourism facilities, which limits the destinations' uniqueness and prevents them from standing out. In addition, the amount of facilities offered at the destination and the quality of management affect the satisfaction level of tourists who have a lower sense of responsibility toward ecotourism. This results in high costs to improve the satisfaction level of tourists who are not willing to bear inconveniences. A solution to this problem is to introduce low-infrastructure ecotourism programs rather than high-infrastructure-based programs. This can foster ecotourists' sense of responsibility and understanding of the need to endure inconveniences while enjoying nature.
Tourism suppliers' competence is required to enhance the sense of responsibility among ecotourists. In most of the resident-initiated ecotourism cases, however, ecotourists' sense of responsibility was found to be weak due to the lack of ability among educational and interpretive program providers and destination information platform managers. Financial and content support from the central government, local self-governing bodies and specialist groups are needed to cultivate the capacity of local program providers and environmental interpreters and to provide seamless management of the information platform. The problem with heavy reliance on government support is that it can lower the possibilities of financial return to the local community and the formation of resident-initiated governance. This raises the need for the establishment of cooperative governance by setting up an appropriate level and range of support. The enhancement of resident competence through cooperative governance can raise tourists' and residents' sense of responsibility, which forms a virtuous circle that leads to voluntary natural resource conservation efforts by tourism suppliers and consumers.
In summary, ecotourism system transformation plans to invigorate responsible tourism are as follows: First, ecotourism systems will be formed, led and operated by local residents-this will help the local community reclaim the profits from ecotourism and the formation of cooperative governance that guarantees an appropriate level of support from the central government, local government and specialist groups is needed to enhance local capacity; second, tourism suppliers will enhance the quality of ecological, cultural and heritage education and interpretive programs and regularly update information platforms, which will strengthen ecotourists' sense of responsibility; thirdly, ecotourists and operators with an enhanced sense of responsibility will maintain the ecotourism system voluntarily for the sustainability of ecotourism based on the understanding of the willingness to bear inconveniences within the attraction and the importance of natural resource conservation. The transformation plans proposed in this study can be applied to institutional system and policy development for ecotourism, to the development of guidelines for improving community resilience and to plans for the establishment of biological habitat conservation. This study identified problems in four types of ecotourism systems based on systems thinking and suggested transformation plans to find solutions to the problems. The significance of this research is that it explored solutions to the current problems of indiscriminate ecotourism development led by governments toward the continued sustainability of ecotourism through the vitalization of responsible tourism. It is also meaningful that the study discussed the roles of ecotourism system stakeholders and respective approaches for proper natural resource utilization and conservation for the vitality of responsible tourism. As recommended by the research findings, it is hoped that South Korea's ecotourism system can move in a desirable direction in accordance with internationally understood ecotourism principles. The research is limited in its generalizability, however, in that the analysis of each type of system was based on one case. Further research is recommended to analyze multiple cases in order to identify issues from diverse perspectives.
